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DETAILED ACTION 

Response to Amendment (B) 

1 . This action is in response to the communication filed on 6/4/04. 

2. Claims 1-39 are pending in this action. 

3. This action is final. 

Claim Rejections - 35 USC § 103 

I. The following is a quotation of 35 U.S.C. 103(a) which forms the 
basis for all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

II. Claims 1, 2, 4, 14, 15, 17, 27, 28 and 30 rejected under 35 U.S.C. 
103(a) as being unpatentable over Fujii et al. (Fujii) (US 5,551,060) in view 
of Keskitalo et al. (Keskitalo) (US 6,091,788) and further in view of Russell 
et al. (Russell) (US 5,627,879). 

As per claim 1: the claimed feature is directed to a base station, servicing a macrocell, 
comprising, at least one steerable N-dimensional antenna (N >2) array co-located with 
an antenna of said base station, for serving a microcell within the macrocell. To that 
effect, Fujii discloses a hierarchical cellular network wherein a first small cell/micro-cell 
underlies a second small cell/macro-cell both of which are served by a single base 
station located at the center of the first small cell and includes a first and a second 
antenna directional antennas (see figs. 5B; 6A-7A; 8-1 6B; col. 2, lines 16-43; col. 4, 
lines 21-29; col. 6, lines 19-67). As can be seen from the figures and read from the 
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disclosure, Fujii's first and second cells can be interpreted as micro and macro-cells. 
Furthermore, both the micro-cell and macro-cell are being served by two antennas co- 
located at same base station. But, Fujii does not explicitly teach about at least one 
steer-able N-dimensional (N ;>2) array, as claimed by applicant, as called for by the 
claims. However, in a related field of endeavor, Keskitalo teaches about steering an 
antenna beam in a base station equipment wherein the antenna array consists of a 
plurality of several elements (see col. 3, line 32-col. 4, line 18) wherein the elements 
may be linear, planar (two-dimensional) or omni-directional (see col. 15, line 55-col. 16, 
line 20). Therefore, it would have been obvious for one of ordinary skill in the art at the 
time the invention was made to modify the Fujii reference with the teaching of Keskitalo 
for the advantage of steering the antenna beams to a desired direction (see col. 4, lines 
10-18). But, the two references cited above do not explicitly teach about "the base 
station being in the macrocell but not microcell", as claimed by applicant. However, in a 
related field of endeavor, Russell teaches that a microcell base station can be placed 
outside the microcell system territory if desired (see col. 4, lines 12-19). Therefore, it 
would have been obvious for one of ordinary skill in the art at the time the invention was 
made to place a micro-cell base station outside of the micro-cell system territory for the 
advantage of using a convenience and low cost location. Note: a microcell is located 
within a macrocell and when the microcell base station is located outside of the 
microcell system territory, it would be in the macrocell and if convenience and low cost 
warrants, can be with same location as the macrocell base station. 
As per claim 2: the base station wherein said at least one steer-able N-dimensional 
array serving the micro-cell is co-located on an antenna tower with an antenna serving 
the macro-cell reads on '060 (see col. 2, lines 25-43). When the references are 
combined as discussed in the rejection of claim 1 , the second smaller cell antenna that 
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is co-located with the first small cell antenna (provided by Fujii) will have Keskitalo's 
two-dimensional array. 

As per claim 4: the base station, wherein said base station includes a steer-able N- 
dimensional (N * 2) array for each micro-cell within the macro-cell reads on 788 (see 
col. 3, line 32-col. 4, lines 64; col. 15, lines 55-66). When the references are combined 
as discussed in the rejection of claim 1 , above, the base station will include a steer-able 
two-dimensional N-dimensional array for each micro-cell within the macro-cell provided 
in Fujii's hierarchical cell structure. 

As per claim 14: a method of servicing at least one microcell in a macrocell, 
comprising: 

co-locating a microcell antenna on the same antenna tower with an antenna of 
said base station of a macrocell reads on '060 (see fig. 5B; 6A-16C; col. 2, lines 25-43; 
col. 6, lines 19-67). But, Fujii does not explicitly teach about at least one steer-able N- 
dimensional (N 2> 2) array antenna the resultant beam of which can be steered toward 
the at least one active microcell, within the active the active macrocell, as claimed by 
applicant. However, in a related field of endeavor, Keskitalo teaches about steering an 
antenna beam in a base station equipment wherein the antenna array consists of a 
plurality of several elements (see col. 3, line 32-col. 4, line 18) and wherein the 
elements may be linear, planar (two-dimensional) or omni-directional (see col. 15, line 
55-col. 16, line 20). Furthermore, Keskitalo provides signal multiplication with complex 
coefficients for producing a resultant beam (see col. 10, line 62-col. 11, line 7). 
Therefore, it would have been obvious for one of ordinary skill in the art at the time the 
invention was made to modify the Fujii reference with the teaching of Keskitalo for the 
advantage of steering the antenna beams to a desired direction (see col. 4, lines 10-18). 
But, the two references cited above do not explicitly teach about "the base station being 
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in the macrocell but not microceH", as claimed by applicant. However, in a related field 
of endeavor, Russell teaches that a microcell base station can be placed outside the 
microcell system territory if desired (see col. 4, lines 12-19). Therefore, it would have 
been obvious for one of ordinary skill in the art at the time the invention was made to 
place a micro-cell base station outside of the micro-cell system territory for the 
advantage of using a convenience and low cost location. Note: a microcell is located 
within a macrocell and when the microcell base station is located outside of the 
microcell system territory, it would be in the macrocell and if convenience and low cost 
warrants, can be with same location as the macrocell base station. 
As per claim 15: the method wherein said at least one steer-able N-dimensional array 
serving the micro-cell is co-located on an antenna tower with the antenna serving the 
macro-cell reads on reads on '060 (see col. 2, lines 25-43). When the references are 
combined as discussed in the rejection of claim 1, the second smaller cell antenna that 
is co-located with the first small cell antenna (provided by Fujii) will have Keskitalo's 
two-dimensional array. 

As per claim 17: the method wherein said co-locating step includes co-locating a steer- 
able N-dimensional (N * 2) array with the base station for each microcell within the 
macro-cell reads on reads on '788 (see col. 3, line 32-col. 4, lines 64; col. 15, lines 55- 
66). When the references are combined as discussed in the rejection of claim 1, above, 
the base station will include a steer-able two-dimensional N-dimensional array for each 
micro-cell within the macro-cell provided in Fujii's hierarchical cell structure. 
As per claim 27: a base station, servicing a macro-cell, comprising: 

Co-locating a micro-cell antenna on same antenna tower with an antenna of a 
base station of a macro-cell reads on '060 (see fig. 5B; 6A-16C; col. 2, lines 25-43; col. 
6, lines 19-67). But, Fujii does not explicitly teach about at least a steer-able N- 
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dimensional (N * 2) array means on a micro-cell base-station antenna that serves an 
active micro-cell within an active macro-cell, as claimed by applicant. However, in a 
related field of endeavor, Keskitalo teaches about steering an antenna beam in a base 
station equipment wherein the antenna array consists of a plurality of several elements 
(see col. 3, line 32-col. 4, line 18) and wherein the elements may be linear, planar (two- 
dimensional) or omni-directional (see col. 15, line 55-col. 16, line 20). Therefore, it 
would have been obvious for one of ordinary skill in the art at the time the invention was 
made to modify the Fujii reference with the teaching of Keskitalo for the advantage of 
steering the antenna beams to a desired direction (see col. 4, lines 10-18). But, the two 
references cited above do not explicitly teach about "the base station being in the 
macrocell but not microcell", as claimed by applicant. However, in a related field of 
endeavor, Russell teaches that a microcell base station can be placed outside the 
microcell system territory if desired (see col. 4, lines 12-19). Therefore, it would have 
been obvious for one of ordinary skill in the art at the time the invention was made to 
place a micro-cell base station outside of the micro-cell system territory for the 
advantage of using a convenience and low cost location. Note: a microcell is located 
within a macrocell and when the microcell base station is located outside of the 
microcell system territory, it would be in the macrocell and if convenience and low cost 
warrants, can be with same location as the macrocell base station. 
As per claim 28: the base station wherein said steer-able N-dimensional array means 
serving the micro-cell is co-located on an antenna tower with the antenna serving the 
macro-cell reads on reads on 788 (see col. 3, line 32-col. 4, lines 64; col. 15, lines 55- 
66). When the references are combined as discussed in the rejection of claim 1 , above, 
the base station will include a steer-able two-dimensional N-dimensional array for each 
micro-cell within the macro-cell provided in Fujii's hierarchical cell structure. 
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As per claim 30: the base station wherein said base station includes steer-able N- 
dimensional array means for each micro-cell within the macro-cell reads on 788 (see 
col. 3, line 32-col. 4, lines 64; col. 15, lines 55-66). When the references are combined 
as discussed in the rejection of claim 1 , above, the base station will include a steer-able 
two-dimensional N-dimensional array for each micro-cell within the macro-cell provided 
in Fujii's hierarchical cell structure. 

III. Claims 3, 8, 16, 21, 29 and 34 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Fujii in view of Keskitalo and Russell as applied to 
claims 1,14 and 27 above, and further in view of Raith et al. (Raith) (US 
5,818,829). 

As per claim 3: Fujii in view of Keskitalo do not explicitly teach about a base station, 
wherein the micro-cell includes a hot spot, as claimed by applicant. However, in a 
related field of endeavor, Raith teaches about a hierarchical cellular communication 
system using technique of hybrid multiple access for increasing throughput capacity 
wherein an umbrella macro-cell includes micro-cells that could represent picocells, or 
traffic hot spots (see col. 1 , lines 6-17; col. 5, lines 41-67). Therefore, it would have 
been obvious for one of ordinary skill in the art at the time the invention was made to 
further modify the above references with the teaching of Raith for the advantage of 
handling different traffic patterns or radio environments where the macro-micro cellular 
structures may be distinct from one another or overlay one another (see col. 5, lines 52- 
55). 

As per claim 8: the base station wherein said at least one steer-able N-dimensional 
(N >2) array serves a hot spot reads on '829 (see col. 5, lines 41-67). When the 
references are combined as discussed above (claim 3), Raith's traffic hot spot will be 
served by the two dimensional array discussed in the rejection of claim 1. 
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As per claim 16: the method wherein the micro-cell includes a hot spot reads on '829 
(see col. 1, lines 6-17; col. 5, lines 41-67). 

As per claim 21 : the method wherein the at least one steer-able N-dimensional array 
serves a hot spot reads on '829 (see col. 5, lines 41-67). When the references are 
combined as discussed above (claim 3), Raith's traffic hot spot will be served by the two 
dimensional array discussed in the rejection of claim 1 . 

As per claim 29: the base station wherein the micro-cell includes a hot spot reads on 
'829 (see col. 1, lines 6-17; col. 5, lines 41-67). 

As per claim 34: the base station wherein said steer-able N-dimensional (N *2) array 
means serves a hot spot reads on '829 (see col. 5, lines 41-67). When the references 
are combined as discussed above (claim 3), Raith's traffic hot spot will be served by the 
two dimensional array discussed in the rejection of claim 1 . 

IV. Claims 12, 13, 25, 26, 38 and 39 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Fujii in view of Keskitalo and Russell as applied 
tomclaims 1,14 and 27 above, and further in view of Raith (a different 
version). 

As per claim 12: but, Fujii in view of Keskital do not explicitly teach about a base 
station, wherein said base station is part of a TDMA system and the macro-cell and 
micro-cell are separated in one of the frequency and code domains, as claimed by 
applicant. However, in a related field of endeavor, Raith teaches about an access 
technique wherein FDMA (frequency division multiple access), TDMA (time division 
multiple access) , CDMA (code division multiple access) and hybrid 
FDMA/TDMA/CDMA can be used (see col. 1 , lines 6-17). Therefore, it would have been 
obvious for one of ordinary skill in the art at the time the invention was made to modify 
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the above references with the teaching of Raith for the advantage of increasing 
throughput capacity of mobile stations. 

As per claim 13: the base station, wherein said base station is a part of CDMA system 
and the macro-cell and the micro-cell are separated in on of the frequency and code 
domain reads on '829 (see col. 1, lines 6-17). 

As per claim 25: the method wherein the base station is part of a TDMA system and 
the macrocell and the microcell are separated in the frequency domain reads on '829 
(see col. 1, lines 6-17). 

As per claim 26: the method wherein the base station is part of a CDMA system and 
the macro-cell and the micro-cell are separated in on of the frequency and the code 
domain reads on '829 (see col. 1, lines 6-17). 

As per claim 38: the base station wherein said base station is part of a TDMA system 
and the macro-cell and the micro-cell are separated in the frequency domain reads on 
'829 (see col. 1, lines 6-17). 

As per claim 39: the base station wherein said base station is part of a CDMA system 
and the macro-cell and the micro-cell is separated in one of the frequency and the code 
domains reads on '829 (see col. 1, lines 6-17). 

V. Claims 5-6, 10, 18-19, 23, 31-32 and 36 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Fujii in view of Keskitalo and Russell as 
applied to claims 1 , 14 and 27 above, and further in view of Velazquez et 
al. (Velazquez) (US 6,593,880 B2). 

As per claim 5: the base station wherein said at least one steerable N-dimensional 
array further includes: 

at least two antenna elements reads on '060 (see col. 4, lines 21-29). But, Fujii in 
view of Keskitalo do not explicitly teach about an N-dimensional digital filter for receiving 
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inputs from the at least two antenna elements and processing the inputs to produce a 
beamformed output, as claimed by applicant. However, in a related field of endeavor, 
Velzauez teaches about an M-element adaptive antenna array and beamformer 
wherein each element of the antenna is provided with N adaptive linear filters adapted 
in real time to form a beam to and from each mobile unit (see col. 4, lines 23-62, 
particularly lines 23-33; col. 7, lines 25-40; col. 11, line 12- col. 12, line 43; also see 
claims 1,8, 17, 25, 45 and 72). Therefore, it would have been obvious for one of 
ordinary skill in the art at the time the invention was made to further modify the above 
references with the teaching of Velazquez for the advantage of deterministically modify 
the wireless signal beam between transceivers (see col. 2, lines 38-45). 
As per claim 6: the base station wherein the at least one inputs and outputs of said at 
least two antenna elements are weighted to steer a resultant output beam of said at 
least one steerable N-dimensional array reads on '880 (see col. 13-30; col. 13, line 52- 
col. 14, line 10). 

As per claim 10: the base station wherein said at least two antenna elements are 
arranged in two-dimensional plane or on a surface of a cylinder reads on 788 (see col. 
15, line 55-col. 16, line 13). 

As per claim 18: the method wherein the at least one steerable N-dimensional array 
includes at least two antenna elements reads on '060 (see col. 4, lines 2129). When the 
Fujii's antenna elements are modified by Keskitalo, as described in claim 1, 14 and 27, 
above, the antenna elements will have at least two dimensions. But, Fujii in view of 
Keskitalo do not explicitly teach about an N-dimensional digital filter for receiving inputs 
from at least two antenna elements and processing the inputs to produce a beamformed 
output, as claimed by applicant. However, this feature is taught by Velazquez, as 
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discussed in the rejection of claim 5. Hence, claim 18 is rejected on the same ground 

and motivation as claim 5. 

As per claim 19: the method further comprising: 

weighting at least one of inputs and outputs of said at least two antenna 
elements to steer the resultant output beam of said at least one steerable N- 
dimensional array reads on '880 (see col. 13-30; col. 13, line 52-col. 14, line 10). 
As per claim 23: the method further comprising arranging the at leastantenna elements 
in a two-dimensional plane or on a surface of a cylinder reads on 788 (see col. 15, line 
55-col. 16, line 13). 

As per claim 31: the base station wherein said steerable N-dimensional array means 
further includes: 

a least two antenna elements reads on '060 (see col. 4, lines 21-29). But, Fujii in 
view of Keskitalo do not explicitly teach about N-dimensional digital filter means for 
receiving inputs from said at least two antenna elements and processing the inputs to 
produce a beamformed output, as claimed by applicant. However, this feature is taught 
by Velazquez, as discussed in the rejection of claim 5. Hence, claim 31 is rejected on 
the same ground and motivation as claim 5. 

As per claim 32: the base station wherein at least one of inputs and outputs of said at 
least two antenna elements are weighted to steer a resultant output beam of said 
steerable N-dimensional array means reads on '880 (see col. 13-30; col. 13, line 52-col. 

14, line 10). 

As per claim 36: the base station wherein said at least two antenna elements are 
arranged in a two-dimensional plane or a surface of a cylinder reads on 788 (see col. 

15, line 55-col. 16, line 13). 
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Claims 7, 9, 20, 22, 33 and 35 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Fujii in view of Keskitalo, Russel and Velazquez as applied to claims 
discussed above, and further in view of Searle (US 4,743,871 ). 
As per claim 7: but, the above cited references do not explicitly teach about weighting 
at least one of inputs and outputs of the at least two antenna elements using variable 
filter tap weights, as claimed by applicant. However, in a related field of endeavor, 
Searle teaches about an adaptive filter that includes tapped delay line coupled to a 
signal input, and means for weighting the outputs of the tapped delay line and means 
for summing the weighted outputs (see fig. 2; col. 1, lines 25-40; col. 2, lines 41-55). 
Therefore, it would have been obvious for one of ordinary skill in the art at the time the 
invention was made to modify the above references with the teaching of Searle for the 
advantage of preventing the formation of nulls at the frequency of interest (see col. 1 , 
lines 31-40). 

As per claim 9: the base station wherein an angular speed spread and look direction of 
the resultant output beam of said at least one steer-able N-dimensional array are varied 
by varying a number of filter taps, reads on '871 (see Fig. 2; col. 1 , lines 25-40; col. 2, 
lines 41-55). Fujii discloses, as disclosed above, a base station having two tilt antennas 
for hierarchical overlay and underlay cell cites. When Fujii's reference is modified, as 
discussed above, with the teaching of Keskitalo, the system will have a two dimensional 
array. As shown in the rejection of claim 7, the references of Fujii and Keskitalo can be 
further modified with a number of Searle's variable filter taps. 
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As per claim 20: but, the above cited references do not explicitly teach about a method 
of weighting the at least one of inputs and outputs of the at least two antenna elements 
using variable filter tap weights, as claimed by applicant. However, in a related field of 
endeavor, Searle teaches about an adaptive filter that includes tapped delay line 
coupled to a signal input, and means for weighting the outputs of the tapped delay line 
and means for summing the weighted outputs (see fig. 2; col. 1 , lines 25-40; col. 2, lines 
41-55). Therefore, it would have been obvious for one of ordinary skill in the art at the 
time the invention was made to modify the above references with the teaching of Searle 
for the advantage of preventing the formation of nulls at the frequency of interest (see 
col. 1, lines 31-40). 

As per claim 22: the method further comprising varying a number of filter taps of the 
resultant output beam of the at least one steerable N-dimensional array to vary an 
angular spread and look direction of the resultant output beam reads on '871 (see Fig. 
2; col. 1 , lines 25-40; col. 2, lines 41-55). Fujii discloses, as disclosed above, a base 
station having two tilt antennas for hierarchical overlay and underlay cell cites. When 
Fujii's reference is modified, as discussed above, with the teaching of Keskitalo, the 
system will have a two dimensional array. As shown in the rejection of claim 20, the 
references of Fujii and Keskitalo can be further modified with a number of Searle's 
variable filter taps. Furthermore, tilt/look and angular spread are obvious from the 
combination of the references used herein above. 

As per claim 33: but, the above cited references do not explicitly teach about weighting 
at least one of inputs and outputs of the at least two antenna elements using variable 
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filter tap weights, as claimed by applicant. However, in a related field of endeavor, 
Searle teaches about an adaptive filter that includes tapped delay line coupled to a 
signal input, and means for weighting the outputs of the tapped delay line and means 
for summing the weighted outputs (see fig. 2; col. 1, lines 25-40; col. 2, lines 41-55). 
Therefore, it would have been obvious for one of ordinary skill in the art at the time the 
invention was made to modify the above references with the teaching of Searle for the 
advantage of preventing the formation of nulls at the frequency of interest (see col. 1 , 
lines 31-40). 

As per claim 35: the base station wherein an angular spread and look direction of the 
resultant output beam of said steerable N-dimensional array means are varied by 
varying a number of filter taps reads on '871 (see Fig. 2; col. 1, lines 25-40; col. 2, lines 
41-55). Fujii discloses, as disclosed above, a base station having two tilt antennas for 
hierarchical overlay and underlay cell cites. When Fujii's reference is modified, as 
discussed above, with the teaching of Keskitalo, the system will have a two dimensional 
array. As shown in the rejection of claim 20, the references of Fujii and Keskitalo can 
be further modified with a number of Searle's variable filter taps. Furthermore, tilt/look 
and angular spread are obvious from the combination of the references used herein 
above. 

Response to Arguments 

Applicants arguments with respect to claims 1-10, 12-23, 25-35 and 38-39 have 
been considered but are moot in view of the new ground(s) of rejection. 
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Conclusion 



Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Meless N Zewdu whose telephone number is (703) 306- 
5418. The examiner can normally be reached on 8:30 am to 5:00 pm.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, William Trost can be reached on (703) 308-5318. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Meless Zewdu 
Examiner 



28 July 2004. 




WILLIAM TROST 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2600 



